Editors 
International Journal for 


Department of Civil Engineering, 


University of Wales Swansea, N u m eri cal 


Swansea, SA2 8PP, U.K. 


Dr. Philip M. Gresho M h d 
Lave Livermore National Laboratory, et oO Ss in 
P.O. Box 808, L-262, Livermore, 
California 94551-9900, U.S.A. FLU | DS 


Advisory Editors 
Professor O. C. Zienkiewicz Professor R. H. Gal 


her 
Department of Civil Engineering, Clarkson University, Poeiarn, New York, NY 13676, 
University of Wales Swansea, U.S.A. 

Swansea, SA2 8PP, U.K. 


Editorial Board 
Rocquencourt 
BP 105-78153 Le Chesnay Cedex, France. 


cv. 
of Applied Mechanics, 


Department 

Indian Institute of Technology, 
Hauz Khas, New Delhi 110016, 
India. 


B. A. Finlayson 

Dept. of Chemical Engineering, BF-10, 
University of Washington, Seattle, 
Washington 98195, U.S.A. 


Vermont 05405-0156, U.S.A. 


Chichester - New York - Brisbane - Toronto - Singapore 
A Wiley-Interscience Publication 
WILEY ISSN 0271-2091 IJNFDW 20(1-12) 1-1388 (1995) 


Seoul 151-742, Korea. Nucleer Electric Plc, 
A. J. Baker Berkeley Nuclear Laboratories, 
University of Tennessee, Department Berkeley, Gloucestershire, U.K. : 
of Engineering Science and Mechanics, M. ikegawa 
317 Perkins Hall, Knoxville, Mechanical Engineering Research Laboratory, 
Tennessee 37916, U.S.A. Hitachi Ltd., 502 Kandatsu-machi, J. N. Reddy 
M. Bercovier Department of Mechanical Engineering, 
Institute of Computer Science, A. Jameson Texas A&M University, 
The Hebrew University of Jersusalem, Aerospace Engineering D-302D, College Station, 
Ross Bidg, Givat Ram, Engineering Quadrangle, Texas 77843-3123, U.S.A. 
P. Bettess ene Ecodynamics, Research Associates Inc., 
Department of Naval Architecture M. Kawahara P.O. Box 8172, Albuquerque, 
and Shipbuilding, Chuo University, New Mexico 87108, U.S.A 
: Newcastle upon Tyne, Tokyo, Japan. Department of Aerospace Engineering, : 
NE1 7RU, U.K. R.L Lee a 
G. de Vahi Davis Lawrence Livermore Laboratory, Michigan 48109, U.S.A. | 
School of Mechanical and Atmospheric and Geophysical Science R. L. Sani 
Industrial Engineering, Division, Physics Department, Department of Chemical Engineering, 
The University of New South Wales, University of California, University of Colorado, Campus Box 424, 
P.O. Box 1, Kensington, N.S.W., Livermore, California 94550, U.S.A. Boulder, Colorado 80309, U.S.A. 
Australia 2033. 5. P. Leonard L. E. Scriven 
J. Donea Department of Mechanical Engineering, University of Minnesota, Department of 
Applied Mechanics Division, The University of Akron, Chemical Engineering and Materials Science, 
2 Joint Research Centre, Akron, OH 44325, U.S.A. 421 Washington Avenue, SE, 
Ispra Establishment, J. N. Lillington Minneapolis, MN 55455-0132, U.S.A. 
21020 Ispra (Varese), Italy. A.£.E. Winfrith, Dorchester, S. F. Shen 
D. J. Evans Dorset DT2 8DH, U.K Cornell University, 
Department of Computer Siudies, Y. W. Ma Sibley School of Mechanical and 
University of Technology, Institute of Mechanics, Aerospace Engineering, 
Loughborough, Leicestershire, U.K. Chinese Academy of Sciences, Upson and Grumman Halls, 
J. H. Ferziger 15 Zhong Guan Cun Road, Ithaca, New York 14853, U.S.A. 
Mechanical Engineering Department, Beijing 100080, China. D.B. 
Stanford University, U. Meissner end 
Stanford, CA 94305, U.S.A. Universitat Hannover, Technology, Department of Mechanical 
Lehrstuhl fir Stromungsmechanik, Engineering, Exhibition Road, 
Caliinstr, 32, D-3000 Hannover, London SW7 2BX, U.K. 
K. W. Morton R. L. Taylor 
D. K. Gartling Oxford University Computing Department of Civil Engineering, 
Fluid Mechanics and Heat Transfer 11 Keble Berkeley, California 94720, U.S.A. 
Laboratory, 8- Road, 
Division 5511, Sandia Laboratories, Oxford OX1 3QD, U.K. T. E. Tezduyar 
oe J.T. Oden Aerospace Engineering and Mechanics 
. — Texas Institute for Computational and Department, 107 Aderman Hall, 
a R. Glowinski Applied Mathematics (TICAM), 110 Union Street, SE, 
7 Department of Mathematics, The University of Texas at Austin, University of Minnesota, Minneapolis, 
: University of Houston, . Taylor Hall 2400, Minnesota 55455, U.S.A. 
Y Houston, Austin, Texas 78712, U.S.A. J. R. Whiteman 
TE TE, OBA. M. D. Olson Director, Institute of Computational 
, D. F. Griffiths The University of British Columbia, Mathematics, Brunel University, 
7 Department of Mathematics, Department of Civil Engineering, Uxbridge, Middlesex UB8 3PH, U.K. 
i University of Dundee, 2075 Wesbrook Place, Vancouver, K. H. Winters 
Dundee DD1 4HN, Scotland. British Columbia, Canada V6T 1W5. “ Division, Harwell 
W. G. Habashi G. F. Pinder Laboratory, Didcot, Oxon OX11 ORA, U.K. 
Department of Mechanical Engineering, The University of Vermont, MM. Wollishtein 
G 
1M8, Canada Aero Engineering Department, Haifa, Israel. 


Copyright © 1995 John Wiley & Sons Ltd. 


COPYING OF ARTICLES 
The code and the copyright notice appearing at the bottom of the first page of an article in this journal indicates the copy- 
right owner's consent that copies of the article may be made for personal or internal use, or for the personal or internal use 
of specific clients, on the condition that the copier pay for copying beyond that permitted by Sections 107 or 108 of the U.S. 
po in nc The per-copy fee is to be paid through the Copyright Clearance Center Inc. and details of their authorisa- 
tion schemes can be obtained from them at 27 Congress Street, Salem, MA 01970, U.S.A. Tel: (508) 744-3350, Fax: (508) 


advertising 
oe eee permission requests, or other inquiries, 
should be addressed to the publisher. 


Typeset in the U.K. by Techset Composition Ltd, Salisbury, Wiltshire 


Printed and bound in Great Britain by Page Bros (Norwich) Ltd, Norfolk, U.K. 


CONTENTS 
Volume 20, Issue Nos. 1-12 (1995) 


International Journal for 
NUMERICAL METHODS IN FLUIDS 


Issue No. 1, 15 January 


An Euler Solver for Three-dimensional Turbomachinery Flows: J. V. Soulis 
Numerical Simulation of Coextrusion and Film Casting: A. Fortin, P. Carrier and 


An ILU Smoother for the Incompressible Navier-Stokes Equations in General Co- 
ordinates: S. Zeng and P. Wesseling 


Transonic Euler Computation in Streamfunction Co-ordinates: C.-F. An and R. M. 
Barron 


CONFERENCE DIARY 
ANNOUNCEMENTS 


Issue No. 2, 30 January 


Comparison of Finite Element Methods for the St. Venant Equations: F. E. Hicks 
and P. M. Steffler 


A Semi-implicit Lagrangian Scheme for 3D Shallow Water Flow with a Two-layer 
Turbulence Model: P. K. Stansby and P. M. Lloyd 


An Eulerian/Lagrangian Modelling to Calculate the Evolution of a Water Droplet 
Spray: P. Creismeas 


Approximation of Shallow Water Equations by Roe’s Riemann Solver: D. Ambrosi 


A Multiblock Navier-Stokes Algorithm Using Equal-order Quadratic Finite 
Elements: D. L. Hill and E. A. Baskharone 


CONFERENCE DIARY 
ANNOUNCEMENTS 


Indexed or abstracted by ‘Applied Mechanics Reviews’, ‘BHRA Fluid Engineering Centre’, ‘Boundary Elements 
Abstracts’, ‘Cambridge Scientific Abstracts’, ‘Chemical Abstracts’, ‘CITIS—Civil Engineering Abstracts’, 
‘Compumath Citation index institute for Scientific Information (ISI)’, “Current Contents (CCVfEng, Tech & Applied 
Sciences’ 


Reviews’, 
Alert (ISW’, “SCISEARCH Database (ISi)’, ‘and ‘Zentralbiatt fir 


| 
| 

| 

| 157 

187 

| 

Mathematik’. 
iii: 


Issue No. 3, 15 February 


A Weighted Least Squares Method for First-order Hyperbolic Systems: D. G. 
Zeitoun, J. P. Laible and G. F. Pinder 


Implementation and Performance of the Time Integration of a 3D Numerical 
Transport Model: B. P. Sommeijer and J. Kok 


Comparison of Variants of the Bi-conjugate Gradient Method for Compressible 


Navier-Stokes Solver with Second-moment Closure: C. C. Chuang and C. C. 
Chieng 


The Compressible Newtonian Extrudate Swell Problem: G. C. Georgiou 
CONFERENCE DIARY.. 


ANNOUNCEMENTS 


Issue No. 4, 28 February 


Navier-Stokes Equations with Imposed Pressure and Velocity Fluxes: C. Conca, 
C. Pares, O. Pironneau and M. Thiriet 


A Numerical Study of Pusatile Laminar Flows in Pipe with a Ring-type Construc- 
tion: Z. D. Shi, T. S. Lee and S. H. Winoto 


Numerical Calculations of Three-dimensional Turbulent Vortex Breakdown: 
R. E. Spall and T. B. Gatski 


Finite Element Modelling of the Flow of Chemically Reactive Polymeric Liquids: 
L. Lefebvre and R. Keunings 


CONFERENCE DIARY 


ANNOUNCEMENTS 


Issue No. 5, 15 March 


A Composite Multigrid Method for Calculating Unsteady Incompressible Flows in 
Geometrically Complex Domains: Y. Zang and R. L. Street 


A Transport Approach to the Convolution Method for Numerical Modelling of 
Linearized 3D Circulation in Shallow Seas: Z. Xu 


A Staggered Spectral Element Model With Application to the Oceanic Shallow 
Water Equations: M. Iskandarani, D. B. Haidvogel and J. P. Boyd 


CONFERENCE DIARY 
ANNOUNCEMENTS 


iv 
3 


Issue No. 6, 30 March 


Special Issue 
8th International Conference on Numerical Methods for 
Thermal Problems, Swansea, July 1993 
Guest Editor: Bernhard A. Schrefler 


Preface 


Why You Should Not Use ‘Hybrid’, ‘Power-law’ or Related Exponential Schemes 


for Convective Modelling—There Are Much Better Alternatives: B. P. Leonard 
and J. E. Drummond 


Analysis of Finite Element Schemes for Convection-type Problems: G. Comini, M. 
Manzan and C. Nonino 


A Revised Numerical Model to Predict Heat Transfer in Turbulent Flow: J. A. 
Visser and J. P. Cilliers 


Modelling of the Turbulent Thermal Boundary Layer Implemented in CFD code 


N3S and Application to Flows in Heated and Cooled Rooms: B. Delenne, D. 
Manzoni and G. Pot 


Efficient Mould Filling Simulation in Castings by an Explicit Finite Element Method: 
R. W. Lewis, A. S. Usmani and J. T. Cross 


Numerical Study of Radiative Ignition of Pyrolysing Solid Fuels: P. Durbetaki, T. 
X. Phuoc, M. P. Mathur and J. M. Ekmann 


Recent Advances Towards and Effective Virtual-pulse (VIP) Explicit Time Integral 
Methodology for General Multidimensional Thermal Analysis: K. K. Tamma, Y. 


Mei, X. Chen and D. Sha 


Modelling of Single Shot Induction Heating by Inverse Finite Element Method: G. 
Maizza and M. Cali 


Melting of a PCM Inside a Vertical Cylindrical Capsule: Y. K. Wu and M. Lacroix 


Thermo-hygro-mechanical Analysis of Concrete: P. Baggio, C. E. Majorana and 
B. A. Schrefler .. 


CONFERENCE DIARY 
ANNOUNCEMENTS 


Issue No. 7, 15 April 


Time-dependent Liquid Metal Flows with Free Convection and a Deformable Free 
Surface: M. A. McClelland 


Finite Volume Computation Incompressible Turbulent Flows in General Co-ordi- 
nates on Staggered Grids: M. Zijlema, A. Segal and P. Wesseling 


Numerical Computation of an Impinging Jet with Uniform Wall Suction: Y.-T. 
Yang 


An Application of the Capacitance Matrix Method to Accommodate Masked Land 
Areas and Island Circulation in a Primitive Equation Ocean Model: J. L. Wilkin, 
J. V. Mansbridge and K. S. Hedstr6m 


CONFERENCE DIARY 
ANNOUNCEMENTS 


Vv 
( 
| 
559 
| 
| 649 


Issue No. 8/9, 30 April 


Special Issue 
8th International Conference on Finite Elements 
in Fluids—New Trends and Applications 
Guest Editors: K. Morgan, E. Onate, J. Périaux and O. C. Zienkiewicz 


PREFACE 


A Second Order Finite Element Method for the Solution of the Transonic Euler 


and Navier-Stokes Equations: G. S. Baruzzi, W. G. Habashi, J. G. Guevremont 
and M. M. Hafez 


Numerical Simulation and Optimal Shape for Viscous Flow by a Fictitious Domain 
Method: G. S. Glowinsky, T.-W. Pan, A. J. Kearsley and J. Périaux 


Finite Elemeni/Finite Volume Solutions of Full Potential, Euler and Navier-Stokes 
Equations for Compressible and Incompressible Flows: M. Hafez 


Positive Schemes and Shock Modelling for Compressible Flows: A. Jameson .... 
On Computability and Error Control in CFD: C. Johnson 


Parameter Identification and Optimal Control of Ground Temperature: M. Kawa- 
hara, K.-l. Sasaki ana Y. Sano 


Turbulence Models for Unstructured Finite Element Calculations: D. L. Marcum 
and N. P. Weatherill 


Applied Mathematics and Turbulence Modelling: B. Mohammadi and O. Piron- 
neau 


An hp Adaptive Strategy for Finite Element Approximations of the Navier-Stokes 
Equations: J. T. Oden, W. Wu and V. Legat 


Entropy Correcting Schemes and Non-hierarchical Auto-adaptive Dynamic Finite 


Element-Type Meshes: Applications to Unsteady Aerodynamics: R. Richter and 
P. Leyland 


A General Algorithm for Compressible and Incompressible Flow—Part I. The Split, 
Characteristic-based Scheme: O. C. Zienkiewicz and R. Codina 


A General Algorithm for Compressible and incompressible Flow—Part Il. Tests 
on the Explicit Form: O. C. Zienkiewicz, K. Morgan, B. V. K. — Sai, R. Codina 
and M. Vasquez 


Optimum Aerodynamic Shape Design Including Mesh Adaptivity: G. Bugeda and 
E. Onate .... 


Multidimensional Upwinding: its Relation to Finite Elements: J.-C. Cartette, H. 
Deconinck, H. Paillere and P. L. Roe 


GMRES Acceleration of Iterative Implicit Finite Element Solvers for Compressible 
Euler and Navier-Stokes Equations: R. Choquet, P. Leyland and T. Tefy 


Coupled Heat, Water and Gas Flow in Deformable Porous Media: D. Gawin, P. 
Baggio and B. A. Schrefler 


Lagrangian Incompressible Flow Computations in Three Dimensions by Use of 
Space-time Finite Elements: P. Hansbo 


vi 
743 
| 
| 


Stability Analysis of Mixed Finite Element Formulations with Special Mention of 
Equal-order Interpolations: S. Idelsohn, M. Storti and N. Nigro 


Adaptive Hybrid Prismatic/Tetrahedral Grids: Y. Kallinderis 


Triphasic Finite Element Model for Swelling Porous Media: H. Snijders, J. M. 
Huyghe and J. D. Janssen, 


Investigation of Generalized Flux Vector Splitting for Compressible Flows on 
Triangular Meshes: B. Stoufflet 


A Split-characteristic Based Finite Element Model for the Shallow Water 
Equations: O. C. Zienkiewicz and P. Ortiz 


Reproducing Kernel Particle Methods: W. K. Liu, S. Jun and Y. F. Zhang 
CONFERENCE DIARY 
ANNOUNCEMENTS 


Issue No. 10, 30 May 


Simulation of 2D External Viscous Flows by Means of a Domain Decomposition 
Method using an Influence Matrix Technique: W.-Z. Shen and T. P. Loc 


A Compact Fourth-order Finite Difference Scheme for the Steady Incompressible 
Navier-Stokes Equations: M. Li, T. Tang and B. Fornberg 


Finite Element Computations of Two-dimensional Arterial Flow in the Presence 
of a Transverse Magnetic Field: G. C. Sharma and J. Kapoor 


Finite Element Solution of the Equations Governing the Flow of Electrolyte in 
Charged Microporous Membranes: A. E. James, J. D. Stillman and D. J. A. 
Williams 


The Development of a Structured Mesh Grid Adaptation Technique for Resolving 
Shock Discontinuities in Upwind Navier-Stokes Codes: M. K. Patel, K. A. 
Pericleous and S. Baldwin 


CONFERENCE DIARY 
ANNOUNCEMENTS 


Issue No. 11, 15 June 


Integral Transform Solution of Developing Laminar Duct Flow in Navier-Stokes 
Formulation: J. S. Perez Guerrero and R. M. Cotta 1203 


Numerical Modelling of Confined Flow Past a Cylinder of Square Cross-section at 
Various Orientations: G. Li and J. A. C. Humphrey 1215 


The Influence of the Stabilization Parameter on the Convergence Factor of Iterative 
Methods for the Solution of the Discretized Stokes Problem: C. Vincent 


vii 

| 

1163 

1179 


viii 
Translation of a Sphere in a Rotating Viscous Fluid: A Numerical Study: C. V. 
Raghava Rao and T. V. S. Sekhar 


Numerical Solution of Coupled Burgers Equations in Inhomogeneous Form: R. 
Shankar, T. V. Singh and A. A. Bassaif 


Fractional Step Method for Solution of Incompressible Navier-Stokes Equations on 
Unstructured Triangular Meshes: G. K. Despotis and S. Tsangaris 


Issue No. 12, 30 June 
Hopf Bifurcation in Annular Liquid Jets with Mass Transfer: J. |. Ramos 


An Efficient Numerical Tank for Non-linear Water Waves, Based on the Multi- 
subdomain Approach with BEM: P. Wang, Y. Yao and M. P. Tulin 


Advection of Axisymmetric Interfaces by the Volume-of-the-fluid Method: F. Mashayek 


A Hybrid Finite-element-Volume-of-fluid Method for Simulating Free Surface Flows 
and Interfaces: F. Mashayek and N. Ashgriz 


